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Claims It 

1. Optical fiber drawing furnace characterized in that in an optical fiber drawing furnace 
provided with a drawing chamber having an entrance and an exit as well as an internal heater and 
which is filled with a continuously introduced inert gas by which an optical fiber preform to be 
inserted from the entrance of said drawing chamber is heat-melted in order to draw an optical 
fiber from the exit, an optical fiber preform housing chamber to be connected to the entrance of 
the aforementioned drawing chamber is provided in such a way that it can be attached to or 
detached from said drawing chamber, a door is provided between the aforementioned drawing 
chamber and said housing chamber, and an inert gas supply system to supply inert gas is 
connected to the aforementioned housing chamber. 

2. Optical fiber drawing furnace characterized in that in an optical fiber drawing furnace 
provided with a drawing chamber having an entrance and an exit as well as an internal heater and 
which is filled with continuously introduced inert gas by which an optical fiber preform to be 
inserted from the entrance of said drawing chamber is heat-melted in order to draw an optical 
fiber from the exit, an optical fiber preform housing chamber to be connected to the entrance of 
the aforementioned drawing chamber is provided in such a way that it can be attached to or 
detached from said drawing chamber, a door is provided between the aforementioned drawing 
chamber and said housing chamber, an inert gas supply system to supply inert gas is connected to 
the aforementioned housing chamber, and densitometers for the detection of changes in the 
densities of carbon and oxygen are connected to the aforementioned drawing chamber. 

3. Optical fiber drawing furnace characterized in that in an optical fiber drawing furnace 
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provided with a drawing chamber having an entrance and an exit as well as an internal heater and 
which is filled with a continuously introduced inert gas by which an optical fiber preform to be 
inserted from the entrance of said drawing chamber is heat-melted in order to draw an optical 
fiber from the exit, an optical fiber preform housing chamber to be connected to the entrance of 
the aforementioned drawing chamber is provided in such a way that it can be attached to or 
detached from said drawing chamber, a door is provided between the aforementioned drawing 
chamber and said housing chamber, and a cooling device for cooling the aforementioned optical 
fiber preform is installed the aforementioned housing chamber. 

Detailed explanation of the invention 
[0001] 

Industrial application field 

The present invention pertains to an optical fiber drawing furnace capable of producing 
an optical fiber with little variation in fiber diameter from a large optical fiber preform. 

[0002] 
Prior art 

Conventionally, optical fiber drawing furnaces have been utilized in order to obtain an 
optical fiber by heat-melting and drawing an optical fiber preform (will also be simply referred to 
as a preform hereinafter). Figure 9 shows a simplified diagram of a conventional optical fiber 
drawing furnace. 
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[0003] 

As shown in Figure 9, in a drawing furnace (101), an entrance (103) and an exit (104) are 
formed in the furnace main body (102), and a heater (105) is installed therein. A housing 
chamber (106) is provided at the top of said furnace main body (102), and an opening/closing 
device (107) which can be closed off is placed between said housing chamber (106) and the 
entrance (103) of the furnace main body (102). An opening/closing lid (108) for inserting an 
optical fiber preform (200) is attached to the top of the housing chamber (106), a supply opening 
(109) and an exhaust opening (110) are formed for supplying/exhausting a gas, a gas supply 
system (1 1 1) is connected to the supply opening (109) in order to supply an inert gas in said 
housing chamber (106), and a backflow prevention valve (1 12) is attached to the exhaust 
opening (1 1 0). In addition, an opening/closing lid (1 1 3) with a small hole through which an 
optical fiber (201) can be drawn is attached to the exit (104) of the furnace main body (102). 

[0004] 

To carry out the optical fiber drawing operation using such drawing furnace (101), first, 
the connection between the housing chamber (106) and the entrance (103) is shut off by means of 
the opening/closing device (107), the optical fiber preform (200) is inserted into said housing 
chamber (106), and the opening/closing lid (108) is closed to create an airtight condition. Then, a 
highly clean condition is created in said housing chamber (106) by supplying an inert gas from 
the supply opening (109) to the housing chamber (106) by means of the gas supply system (111), 
and the inert gas is continuously introduced into the furnace main body (102). Next, the housing 
chamber (106) and the entrance (103) are linked by means of the opening/closing device (107), 
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and the optical fiber preform (200) in the housing chamber (106) is inserted into the furnace main 
body (102). Then, under this condition, the optical fiber preform (200) is softened by means of 
the heater (105) and drawn from the bottom in order to draw an optical fiber (201). 

[0005] 

Incidentally, this type of optical fiber drawing furnace is disclosed, for example, in 
Japanese Kokai Patent Application No. Sho 60 [1985J-15554. 

[0006] 

Problems to be solved by the invention 

In the case of the conventional optical fiber drawing furnace (101) described above, the 
housing chamber (106) having the opening/closing device (107) is provided in order to prevent 
contaminated air from invading the furnace main body (102) when the optical fiber preform 
(200) is inserted into the furnace main body (102). Incidentally, in recent years, optical fiber 
preforms have become larger due to mass-production technique and the low cost of optical fibers. 
Thus, when drawing an optical fiber (201) from a larger optical fiber preform using the 
aforementioned conventional optical fiber drawing furnace (101), the housing chamber (106) 
must be made larger to accommodate the size of said optical fiber preform (200). As a result, 
there was the problem that the drawing furnace (101) itself became large and took up a large 
amount of floor space. 



[0007] 

In addition, when the optical fiber falls short of the standards in terms of glass structures 
and transmission characteristics during the drawing operation of the optical fiber (201), the 
drawing operation must be stopped, the optical fiber preform (200) must be removed from the 
drawing furnace (101), and a different optical fiber preform must be placed in the drawing 
furnace (101) in order to continue the drawing operation. In such a case, because the optical fiber 
preform (200) removed from the drawing furnace (101) is heated to around 2,000EC with 
increased radiant heat, making it impossible to handle the removed optical fiber preform (200), 
safety measures in this regard must be taken. 

[0008] 

Therefore, in the conventional optical fiber drawing furnace (101), it was required to let 
the heated optical fiber preform (200) cool off naturally at the entrance (103) of the furnace main 
body (102) and in the housing chamber (106). However, this natural cooling took 3 h or longer, 
resulting in the problem of poor efficiency because the time used for the replacement of/3 
said optical fiber preform (200) had to be reduced in consideration of increase in the drawing 
yield of the optical fiber preform (200). In addition, there was the problem that if the heated 
optical fiber preform (200) was not cooled before it was pulled up, deterioration (oxidization) 
occurred at the entrance (103) of the furnace main body (102) and in the housing chamber (106), 
and the cleanliness of the drawing furnace (101) was compromised, resulting in a significant drop 
in the glass strength of the optical fiber (201) drawn. 
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[0009] 

The purpose of the present invention is to solve these problems, and offers a drawing 
furnace for an optical fiber capable of saving device floor space, reducing the time for the optical 
fiber preform replacement operation, and maintaining the strength of the optical fiber drawn at a 
high level. 

[0010] 

Means to solve the problems 

In order to solve the aforementioned problems, the optical fiber drawing furnace of the 
present invention is characterized in that in an optical fiber drawing furnace provided with a 
drawing chamber having an entrance and an exit as well as an internal heater and which is filled 
with a continuously introduced inert gas, by which an optical fiber preform to be inserted from 
the entrance of said drawing chamber is heat-melted in order to draw an optical fiber from the 
exit, an optical fiber preform housing chamber to be connected to the entrance of the 
aforementioned drawing chamber is provided in such a way that it can be attached to or detached 
from said drawing chamber, a door is provided between the aforementioned drawing chamber 
and said housing chamber, and an inert gas supply system to supply inert gas is connected to the 
aforementioned housing chamber. 

[0011] 

In addition, the optical fiber drawing furnace pertaining to the present invention is 
characterized in that in an optical fiber drawing furnace provided with a drawing chamber having 
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an entrance and an exit as well as an internal heater and filled with a continuously introduced 
inert gas, by which an optical fiber preform to be inserted from the entrance of said drawing 
chamber is heat-melted in order to draw an optical fiber from the exit, an optical fiber preform 
housing chamber to be connected to the entrance of the aforementioned drawing chamber is 
provided in such a way that it can be attached to or detached from said drawing chamber, a door 
is provided between the aforementioned drawing chamber and said housing chamber, an inert gas 
supply system to supply inert gas is connected to the aforementioned housing chamber, and 
densitometers for the detection of changes in the densities of carbon and oxygen are connected to 
the aforementioned drawing chamber. 

[0012] 

In addition, the optical fiber drawing furnace pertaining to the present invention is 
characterized in that in an optical fiber drawing furnace provided with a drawing chamber having 
an entrance and an exit as well as an internal heater and filled with a continuously introduced 
inert gas, by which an optical fiber preform to be inserted from the entrance of said drawing 
chamber is heat-melted in order to draw an optical fiber from the exit, an optical fiber preform 
housing chamber to be connected to the entrance of the aforementioned drawing chamber is 
provided in such a way that it can be attached to or detached from said drawing chamber, a door 
is provided between the aforementioned drawing chamber and said housing chamber, and a 
cooling device for cooling the aforementioned optical fiber preform is installed the 
aforementioned housing chamber. 
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[0013] 
Function 

To carry out the optical fiber drawing operation, first, the housing chamber, in which an 
optical fiber preform is housed and supported, is attached to the entrance of the drawing 
chamber, and an inert gas is continuously introduced into the drawing chamber, while an inert 
gas is supplied to the housing chamber through the inert gas supplying system. Then, the door 
provided for connecting said drawing chamber to the housing chamber is opened, the optical 
fiber preform in the housing chamber is inserted into the drawing chamber, and an airtight 
condition is created in said drawing chamber. Under this condition, the optical fiber preform is 
heat-melted by means of the heater, and the optical fiber is drawn from the exit of the drawing 
chamber to complete the operation. 

[0014] 

In addition, a highly clean condition can be maintained inside the drawing chamber by 
detecting the changes in the densities of carbon monoxide (carbon dioxide) and oxygen in said 
drawing chamber prior to the optical fiber drawing operation, that is, when the drawing chamber 
and the housing chamber are connected. 

[0015] 

Also, if a need arises to remove the optical fiber preform (41) due to poor characteristics 
during the optical fiber drawing operation, the optical fiber preform in the drawing chamber is 
transferred into the housing chamber, and the inert gas is supplied thereto in order to cool the 
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heated optical fiber preform (41) forcibly, so that the replacement operation can be completed in 
a short period of time. 

[0016] 

Application examples 

Details of application examples of the present invention will be explained below with 
reference to the figures. 

[0017] 

A diagram of the optical fiber drawing furnace pertaining to an application example of 
the present invention is shown in Figure 1; and a diagram of the optical fiber drawing processes 
using the drawing furnace is shown in Figures 2 through 4. 

[0018] 

As shown in Figure 1, in the drawing furnace (1 1) of the present application example, an 
entrance (13) and an exit (14) are formed in a cylindrical furnace main body (12), a core pipe 
(15) made of carbon is provided inside, and a heater (16) is attached to the periphery of said 
carbon core pipe (15). Then, a shutter (17) which can be opened/closed freely is attached to the 
entrance (13) of the furnace main body (12), and an opening/closing lid (18) with a small hole is 
attached to the exit (14). A drawing chamber (A) is formed in the drawing furnace (1 1) in this 
manner. In addition, CO-0 2 densitometers (19) and (20) are connected to the furnace main body 
(12) in order to detect the density of carbon monoxide (CO) or carbon dioxide (C0 2 ) and the 
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density of oxygen (0 2 ) in said drawing chamber (A). Furthermore, the periphery of the furnace 
main body (12) is made into a water-cooled structure (not shown in the figure). In addition, an 
inert gas injection port not shown in the figure is formed uniformly at the upper wall surface of 
the furnace main body (12) in the direction of its circumference; the inert gas can thus be 
continuously introduced into the drawing chamber (A). 

[0019] 

A pair of frame bodies (21) and (22) to be combined into a cylindrical shape to constitute 
a housing chamber (B) are provided at the top of said furnace main body (12) in such a way that 
the housing chamber can be attached/detached freely and can be opened/closed freely by means 
of several air cylinder units (23). The housing chamber (B) and the drawing chamber (A) of the 
furnace main body (12) can be connected to each other at said frame bodies (21) and (22); said 
linking and the shut-off operations are carried out by the shutter (17) described above; and a 
through-hole (24) for putting through a bearing bar (42) holding the optical fiber preform (41) by 
the end is created at the top of the frame bodies (21) and (22). Furthermore, a lid (25) I A 
for closing up the entrance (13) of the furnace main body (12) in order to maintain an airtight 
condition in the drawing chamber (A) and a lid (26) for closing up the through-hole (24) at the 
top of the frame bodies (21) and (22) in order to keep an airtight condition in the housing 
chamber (B) are attached to said bearing bar (42). 
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[0020] 

In addition, several supply ports (27) for supplying nitrogen (N 2 ) gas as the inert gas into 
the housing chamber (B) and an exhaust opening (28) for exhausting the carbon monoxide and 
the oxygen from the housing chamber (B) are formed on the frame bodies (21) and (22), an N 2 
gas supply system is connected to the supply openings (27), and a backflow prevention valve (not 
shown in the figure) is attached to the exhaust opening (28). Furthermore, although not shown in 
the figure, the periphery of said frame bodies (21) and (22) is also made into a water-cooled 
structure just like the furnace main body (12). 

[0021] 

When carrying out the optical fiber drawing operation using such drawing furnace (1 1), 
as shown in Figure 1, first, the shutter (17) is closed to create an airtight condition in the drawing 
chamber (A), and the nitrogen gas is continuously introduced into the drawing chamber (A) from 
a gas injection opening in the furnace main body (12). On the other hand, the optical fiber 
preform (41) held by the bearing bar (42) is lowered, and the respective air cylinders (23) are 
operated to bring the pair of frame bodies (21) and (22) closer until they are put together tightly 
in order to house the optical fiber preform (41) in the housing chamber (B) by means of said 
frame bodies (21) and (22), as shown in Figure 2. Then, the nitrogen gas is supplied into said 
housing chamber (B) from the respective supply openings (27) by means of the gas supply 
system (29) until it is filled, and unnecessary carbon monoxide and oxygen are exhausted from 
the exhaust opening (28) in the meanwhile in order to create a highly clean condition in the 
housing chamber (B). 
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[0022] 

In this condition, when the shutter (17) is opened to connect the drawing chamber (A) to 
the housing chamber (B), and the optical fiber preform (4 1 ) is lowered and inserted into the 
drawing chamber (A), as shown in Figure 3, said optical fiber preform (41) is held to a specific 
position in said drawing chamber (A), and the entrance (13) of the furnace main body (12) is 
closed off by the lid (26) to create an airtight condition in the drawing chamber (A). At this time, 
changes in the densities of carbon monoxide (carbon dioxide) and oxygen in the drawing 
chamber (A) are measured using the 2 COB0 2 densitometers (19) and (20) in order to detect 
whether unnecessary gas was introduced when the drawing chamber (A) and the housing 
chamber (B) were connected. The optical fiber preform (41) is heated to 2,000EC or higher in the 
furnace main body (12) by the heater (16), and various types of gases and dust are formed in the 
carbon core pipe (15). Sometimes, they adhere to the surface of the optical fiber preform (41), 
and the surface of the optical fiber (43) becomes damaged, deteriorating its strength significantly. 
Thus, when a change in density is detected by said densitometers (19) and (20), that is, when 
there has been an increase in density by the invasion by carbon monoxide (carbon dioxide) and 
oxygen, the flow rate of the nitrogen gas from the gas injection opening in the furnace main body 
(12) into the drawing chamber (A) is controlled to maintain the highly clean condition. 

[0023] 

Then, under said condition, the optical fiber preform (41) is soft-melted by the heater (16) 
and drawn from the bottom during the drawing operation for the optical fiber (43). 
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[0024] 

Incidentally, changes in the densities of carbon monoxide (carbon dioxide) and oxygen in 
the drawing chamber (A) are measured using the two COB0 2 densitometers (19) and (20) for 
constant on-line management also during the drawing operation for the optical fiber (43). That is, 
as described above, even when the nitrogen gas is introduced continuously into the drawing 
chamber (A), carbon monoxide sand oxygen cannot be completely removed, leaving a slight 
amount of carbon monoxide and oxygen therein. The ratio of the changes in the densities of the 
carbon monoxide and oxygen remaining in the drawing chamber (A) relative to the changes in 
the temperature in the furnace main body (12) (drawing chamber (A)) during the drawing 
operation for the optical fiber (43) is examined. Then, it is found that although the density of 
oxygen is high, and the density of carbon monoxide is extremely low when inside the drawing 
chamber (A) is around 500EC, as the temperature rises when the drawing chamber (A) is heated, 
the density of oxygen keeps dropping, and the density of carbon monoxide increases. When 
inside the drawing chamber (A) reaches 2,000EC and higher, the density of oxygen is low, and 
the density of carbon monoxide is extremely high. 

[0025] 

If the furnace main body (12) (drawing chamber (A)) is heated to a high temperature 
during the drawing operation for the optical fiber (43), the following reactions occur due to the 
fact that the core pipe (15) is made of carbon. 
Equation 1 : 20 2 + 3C 6 2CO + C0 2 




[0026] 

That is, the carbon (C) of the core pipe (15) reacts with the oxygen (0 2 ) remaining in the 
drawing chamber (A) to generate carbon monoxide (CO) or carbon dioxide (C0 2 ). Therefore, as 
the temperature in the drawing chamber (A) increases, the density of oxygen keeps dropping and 
the density of carbon monoxide keeps increasing. In the present application example, the highly 
clean condition is maintained in the drawing chamber (A) by detecting said changes in the 
densities of carbon monoxide and oxygen during the drawing operation of the optical fiber (43) 
using the COb0 2 densitometers (19) and (20). More specifically, the density of oxygen and 
density of carbon monoxide are measured using the COB0 2 densitometers (19) and (20) as the 
temperature in the drawing chamber (A) increases; with the detection of a drop in the density of 
oxygen and an increase in the density of carbon monoxide, nitrogen as an inert gas is 
continuously introduced into the drawing chamber (A) in order to exhaust the increased carbon 
monoxide. 

[0027] 

Incidentally, if the optical fiber (43) falls short of the standards pertaining to glass 
structures and transmission characteristics during the drawing operation of the optical fiber (43), 
the drawing operation must be suspended, the optical fiber preform (41) is pulled out of the 
drawing furnace (11), and a different optical fiber preform is input into the drawing furnace (11) 
in order to continue the drawing operation. In such a case, contrary to the aforementioned case, 
the optical fiber preform (41) in the drawing chamber (A) is pulled out and returned to the 
housing chamber (B) made of the frame bodies (21) and (22), and the shutter (17) is closed as 
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shown in Figure 2. Then, as shown in Figure 4, the frame bodies (21) and (22) are moved upward 
along with the optical fiber preform (41) contained therein, and the bottom of said frame bodies 
(21) and (22) are opened. Under this condition, nitrogen gas is supplied through the respective 
supply openings (27) into the housing chamber (B) by means of the gas supply system (29) in 
order to cool the heated optical fiber preform (41) forcibly. Then, it can be cooled in about 
20-30 min. Then, the respective air cylinders (23) are actuated to open the pair of frame bodies 
(21) and (22), and the optical fiber preform (41) already cooled to the normal temperature is IS 
removed. 

[0028] 

As described above, in the optical fiber drawing furnace (1 1) of the present application 
example, because the frame bodies (21) and (22) for housing the optical fiber preform (41) are 
provided as 2 split pieces to allow them to be opened/closed freely by means of the air cylinders 
(23), even a large optical fiber preform (41) can be easily accommodated, so that the housing 
chamber (B) (frame bodies (21) and (22)) need not be made larger, and the space can be saved. In 
addition, because the COB0 2 densitometers (19) and (20) are used to detect the densities of the 
carbon monoxide (carbon dioxide) and the oxygen in the drawing chamber (A) before and during 
the drawing operation for the optical fiber (43), inside the drawing chamber (A) can be 
maintained in a highly clean condition constantly. Furthermore, during the operation for 
removing the optical fiber preform (41), the optical fiber preform (41) in the drawing chamber 
(A) is housed into the housing chamber (B) made of the frame bodies (21) and (22), and the 
nitrogen gas is supplied by the gas supply system (29) to cool the heated optical fiber preform 
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(41) forcibly, so that the operation can be completed in a short period of time. 
[0029] 

A diagram of the optical fiber drawing furnace pertaining to another application example 
of the present invention is shown in Figure 5, and a diagram of the optical fiber drawing process 
using the drawing furnace is shown in Figures 6 through 8. The elements having the same 
functions as those in the aforementioned application example are assigned the same reference 
numbers, and their explanation is omitted. 

[0030] 

As shown in Figure 5, in the drawing furnace (51) of the present application example, an 
entrance (13) and an exit (14) are formed in a cylindrical furnace main body (12), and a core pipe 
(15) and a heater (16) are provided. Then, a shutter (17) is attached to the entrance (13) of the 
furnace main body (12), an opening/closing lid (18) with a small hole is attached to the exit (14), 
and CO-0 2 densitometers (19) and (20) are connected to the furnace main body (12) in order to 
form a drawing chamber (A). A cylindrical frame body (52) constituting a housing chamber (B) 
is provided at the top of said furnace main body (12) in such a way that it can slide freely relative 
to the entrance (13) of the furnace main body (12) and freely be attached/detached. In said frame 
body (52), the drawing chamber (A) and the housing chamber (B) are connected and can be shut 
off from each other by the shutter (17). In addition, a bearing bar (42) holding an optical fiber 
preform (41) by the end by means of a linkage part (53) is linked to the top of said frame body 
(52). Several supply openings (27) and an exhaust opening (28) are formed in the frame body 



18 



(52), and an N 2 gas supply system (29) is connected to the supply openings (27). 
[0031] 

When carrying out the optical fiber drawing operation using such drawing furnace (11), 
as shown in Figure 5, first, the shutter (17) is closed to create an airtight condition in the drawing 
chamber (A), and the nitrogen gas is introduced continuously into the drawing chamber (A) from 
a gas injection opening in the furnace main body (12). On the other hand, the optical fiber 
preform (41) held by the bearing bar (42) is lowered along with the frame body (52) in order to 
link the bottom of the frame body (52) to the entrance (13) of said frame body (52) as shown in 
Figure 6. Then, the nitrogen gas is supplied into said housing chamber (B) from the respective 
supply openings (27) by means of the gas supply system (29) until it is filled, and unnecessary 
carbon monoxide and oxygen are exhausted from the exhaust opening (28) in order to create a 
highly clean condition in the housing chamber (B). 



[0032] 

From this condition, when the shutter (17) is opened to link the drawing chamber (A) to 
the housing chamber (B), and the optical fiber preform (41) is lowered and inserted into the 
drawing chamber (A), as shown in Figure 7, said optical fiber preform (41) is held to a specific 
position in said drawing chamber (A). At this time, changes in the densities of carbon monoxide 
(carbon dioxide) and oxygen in the drawing chamber (A) are measured using the two COB0 2 
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densitometers (19) and (20) in order to detect whether unnecessary gas was introduced when the 
drawing chamber (A) and the housing chamber (B) were connected, and the flow rate of the 
nitrogen the drawing chamber (A) is controlled in order to maintain the highly clean condition. 
Then, under said condition, the optical fiber preform (41) is soft-melted by the heater (16) and 
drawn from the bottom during the drawing operation for the optical fiber (43). 

[0033] 

If a poor characteristic of the optical fiber (43) occurs during the drawing operation for 
the optical fiber (43), as shown in Figure 6, the optical fiber preform (41) is removed from the 
drawing chamber (A) and returned to the housing chamber (B) of the frame body (52), and the 
shutter (17) is closed. Then, as shown in Figure 8, the frame body (52) is moved upward along 
with the optical fiber preform (41) contained therein , and the bottom of said frame body (52) is 
opened. Under this condition, nitrogen gas is supplied through the respective supply ports (27) 
into the housing chamber (B) by means of the gas supply system (29) in order to cool the heated 
optical fiber preform (41) forcibly. Then, when cooled down to the normal temperature, the 
optical fiber preform (41) is removed from the frame body (52) and the housing chamber (B). 

[0034] 

As described above, in the optical fiber drawing furnace (51) of the present application 
example, because the frame body (52) housing the optical fiber preform (41) is provided in such 
a way that it can slide freely relative to the entrance (13) of the furnace main body (12) by means 
of the air cylinders and be freely attached/detached, even a large optical fiber preform (41) can be 
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easily accommodated, the frame body (52) can be shortened by sliding it to fit the furnace main 
body (12) during the drawing operation, so the space can be saved. 

[0035] 

Effects of the invention 

As described above in detail using application examples, in the optical fiber drawing 
furnace of the present invention, because the optical fiber preform housing chamber connected to 
the entrance of the optical fiber drawing chamber is provided in such a way that it can be freely 
attached to or detached from said drawing chamber, a door is provided between the drawing 
chamber and the housing chamber, and the inert gas supply system for supplying an inert gas is 
connected to the housing chamber, even a large optical fiber preform can be housed sufficiently. 
Thus, there is no need to make the housing chamber larger, space can be saved, and the 
efficiency of the operation improved. 

[0036] 

In addition, because densitometers for detecting changes in the densities of carbon and 
oxygen are connected to the drawing chamber, a highly clean condition can be maintained in the 
drawing chamber by detecting changes in the densities of carbon and oxygen in the drawing 
chamber by means of the densitometers prior to the optical fiber drawing operation, so that an 
optical fiber without any variations in fiber diameter can be continuously produced. 
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[0037] 

Furthermore, because a cooling device is installed in the housing chamber in order to cool 
the heated optical fiber preform, the heated optical fiber preform can be forcibly cooled by 
supplying the inert gas while the optical fiber preform in the drawing chamber is kept in the 
housing chamber during the operation of removing the optical fiber preform, so that safety can be 
improved, and the number of the operations can be reduced. 

Brief explanation of the figures 

Figure 1 is a diagram of the optical fiber drawing furnace pertaining to an application 
example of the present invention. 

Figure 2 is a diagram of the optical fiber drawing process using the drawing furnace. 

Figure 3 is a diagram of the optical fiber drawing process using the drawing furnace. 

Figure 4 is a diagram of the optical fiber drawing process using the drawing furnace. 

Figure 5 is a diagram of the optical fiber drawing furnace pertaining to another 
application example of the present invention. 

Figure 6 is a diagram of the optical fiber drawing process using the drawing furnace. 

Figure 7 is a diagram of the optical fiber drawing process using the drawing furnace. 

Figure 8 is a diagram of the optical fiber drawing process using the drawing furnace. 

Figure 9 is a diagram of the conventional optical fiber drawing furnace. 
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Figure 1 
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19,20 CO-0 2 densitometers 
29 N 2 gas supply system 
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Figure 2 



19,20 CO-0 2 densitometers 
29 N 2 gas supply system 
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Figure 3 
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19,20 CO-0 2 densitometers 
29 N 2 gas supply system 
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Figure 4 



19,20 CO-0 2 densitometers 



29 



29 N 2 gas supply system 



Figure 5 



19,20 CO-0 2 densitometers 
29 N 2 gas supply system 
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Figure 6 



19,20 CO-0 2 densitometers 
29 N 2 gas supply system 



Figure 7 



Key: 19,20 CO-0 2 densitometers 
29 N 2 gas supply system 
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Figure 8 



19,20 CO-0 2 densitometers 
29 N 2 gas supply system 
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Figure 9 



